Abstract. Wireless Sensor Network (WSN) is a Multi-hop self-organizing network system which form through wireless communication. For localization in wireless sensor network node based on Multi-objective evolutionary algorithm has the characteristics of high precision, low energy consumption. This paper uses evolutionary algorithm to locate the WSN node, and uses MATLAB simulation platform to realize the algorithm. The experimental simulation the changing trend of the genetic algorithm in the optimal solution of 100 generation, and to achieve the desired optimal solution within 50 generations. The results show that the Node localization based on Multi-objective evolutionary algorithm is a feasible and efficient positioning algorithm.
Introduction
Wireless Sensor Network (WSN) is composed of lots of cheap micro sensor nodes which are deployed in the monitored area, and it form a Multi-hop self-organizing network system through wireless communication. Its function is to collaborate and perceptibly, collect and process the information of the sensed object which is in the coverage area and send it to the observer [1] . Multi-objective Evolutionary Algorithm (EA) is a random search algorithm so that to simulate biological evolution and natural selection. It is suitable for solving complex nonlinear problems. This paper demonstrates the effectiveness of the Multi-objective Evolutionary Algorithm that in the application of the node localization. And it is demonstrated by using Multi-objective Evolutionary Algorithms to research on WSN node localization problem, and by using ring method to construct the control set and grid method is to keep the population distribution [2, 5, 10] . The structure of the WSN system is composed by three parts that are network management platform, layered network communication protocol and application support (5, 7) as shown in Fig. 1 .
Method of Genetic Algorithm Design
Genetic algorithm is a method to simulate the biological natural selection. Its purpose is to do a certain operation for the individual that of the group to complete the evolution course of seeking optimal solution and it is according to the environment fitness [11] . The operation includes three basic Genetic operators: Selection, Crossover.
Selection
Selection is to choose the advantaged individual from the group and eliminate the disadvantaged and its commonly used methods are: fitness proportion method, traversing at random sampling method, local selection method. The Roulette Wheel Selection method is the most commonly used and most simple way. In order to choose the cross individual, we must select several rounds and each round will generate a uniform random number that is between [0, 1] and the number is used as a pointer to determine selected individual.
Crossover
Crossover operator plays a decisive role in Genetic Algorithm. And Crossover is to make part of the structure of the two parent individuals to replace and reorganize so as to generate new individual. According to the different coding, it is divided into the following kinds. Crossover with reduced surrogate
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Mutation
The basic method of mutation operator is to do inverse operation for some genes that of individual string which is in the populations. It can be divided into real value variation and binary variation based on the different coding method of the individual. Importing mutation in genetic algorithm has two purposes: one is to make the genetic algorithm obtain local random search capabilities. Another is to maintain the diversity of the population so as to avoid premature convergence phenomenon.
Multi-objective planning has two or more objective function and the objective function and constraints are linear functions. Its mathematical model is: 
Its constraints are: 
If there is only one 
The above-mentioned multi-objective planning can be expressed in matrix form:
For the problem which has r objective function, the first goal is to divide it into r single problem: min ( ), 1, 2, Simple Node Model. In WSN localization, the distance d between the anchor point and the coordinates and tested node is known, therefore , it can be done by genetic algorithm.
Complex Node Model. Because the distance is not stable, d are often inaccurate. In the simulation of this paper, we use generate.m file to generate the data, and use the noise to simulate actual measurement error. Considering the anchor point coordinates is an integer in practice, it obey the area of 2d that is uniform distribution (it can be changed). On the other hand, tested node is random so it obey the 2 d gaussian distribution (it can be changed).
Model Design of Node Location.
Due to the measured distance between the nodes will exist error in the actual application, as shown in Fig. 2 , three circle will not to point, so we adopt the multilateral measurement method in this paper.
The mathematical expressions for the fitness function is:
In equation 6, i x and i y respectively delegate the horizontal ordinate of the anchor nodes,
delegate the distance between the tested node and the anchor node.
Genetic Operators Design
Fitness calculation: Calculate fitness value by linearly evaluating the fitness function and the highest fitness individuals directly go into the next generation in this and not select.
Selection Operator: Using random traversal sampling method. Crossover Operator: Using Single-point crossover and the cross rate is 0.7. Mutation Operator: Using discrete variable method Recombination Operator: Restructuring with the individual of the highest fitness selection and the individual with selection, crossover and mutation and finally form a new generation of population.
Crossover and mutation are adopted binary coding and the code length is 20 bits and x and y respectively has 10 bits. The method can improve the accuracy of the calculation results [12, 13] . The initial population is 40 and the genetic algebra is 100 generations.
The following program generate Fig. 3 : 3 shows the randomly generated anchor node location and tested node locations within 10 * 10 regional. And it use the data with 50 genetics. Fig. 4 shows the trend of the optimal solution in 50 generations. We can also get that when having low genetic generation, the deviation between the node and the actual position is bigger.
After matlab simulation, the final search result is showed in table 1. 
Conclusions
Location of Wireless Sensor Network (WSN) is essentially an optimization problems based on different paths or distance measurements. Therefore, the main idea of WSN node localization is considering the distance between the tested node and anchor node around. Genetic algorithm has obvious advantages in solving optimization problems. As the genetic algorithm is an intelligent algorithm based on random search results so the method has small amount of calculation and high efficiency. The simulation results show that the algorithm is an efficient position algorithm. The accuracy of the node position is directly related to the code length is and the coding length is 20 in this paper. But we don't do deep research for the relationship between code length, position accuracy and the expected optimum solution of genetic algorithm and the genetic generation. These are all needed to be further researched and solved in the future.
